The giant pituitary adenoma has long been recognised as a formidable surgical problem. Jefferson (1940) presented 12 personal cases and discussed the natural history of these tumours and the difficulties of surgical treatment. His view was that very large suprasellar extensions usually indicated malignancy, and that this was a factor influencing high surgical mortality (35%). Bakay (1950) found that mortality in Olivecrona's series of pituitary tumours was also greatly influenced by the presence of large suprasellar extensions. A more recent series (Wirth et al., 1974) reported a mortality rate of 18% in "large tumours." Such tumours frequently spread through their capsule, may infiltrate basal structures, nasopharynx, or orbits (Jefferson, 1955) , and occasionally give rise to remote secondary deposits within the central nervous system (Ogilvy and Jakubowski, 1973 ).
Jefferson's view expressed in 1969 was that surgery was contraindicated when the surface area of a suprasellar extension as shown on an unmagnified lateral projection pneumoencephalogram exceeded seven square centimetres and when the summit of the tumour was witlhin six millimetres of the foramen of Monro. At this time he introduction an index defined as the ratio between the area of the suprasellar extension on a midline tomogram and the distance between the foramen of Monro and the tumour, postulating that when this index exceeded unity, surgery was contraindicated, and deep x-ray treatment was the method of choice. Results over the next nine years supported this view (Jefferson, 1978) . Kunicki et al. (1975) , however, believed that radical surgery should be attempted in all patients with a general medical condition giving good prospects of longterm useful survival, and broad general support to at least partial excision was also expressed by Guiot and Derome (1976) .
Patients and methods
Sixteen, from a total series of 117 pituitary tumours surgically treated during the period from 1968 to 1978, were selected as giant lesions on the basis of (1) extension more than 40 mm from the midline of the jugum sphenoidale in any direction or within 6 mm of the foramina cf Monro on midline tomography, and (2) lobules of intracranial tumour extending suprasellarly in more than two directions.
All cases were treated by one team using the same surgical and anaesthetic techniques. The clinical analysis of the patients is shown in Table 1 . The age of the cases ranged from 22 to 65 years and only three were over 60 years of age.
The patients were referred for treatment because of visual deterioration with two exceptions. Case 3 presented with pituitary apoplexy caused by haemorrhagic infarction of the tumour; it is L. SYmon, J. Jakubowski and B. Kendall (Symon and Jakubowski, 1979 (Fig. 1) and, in two cases, the apex of a petrous bone. In three of these cases there was a large soft tissue mass in the sphenoidal sinuses and a similar mass occurred in three other cases. In two, tumour extended into the nasopharynx. Extensive erosion indicated the invasive nature of these tumours (Table 2 ).
CAT scan The most accurate radiological assessment of the size, shape, and many of the relationships of these tumours was given by CAT after intravenous injection of contrast medium. Some lobules shown by CAT were not readily visible on pneumoencephalography or angiography. Predominantly unilateral or anterior extension with relatively minor suprasellar masses, however, could lead to a mistaken diagnosis of meningioma if the CAT appearances were considered in isolation. In all these patients, however, enlargement of the sella turcica and extension of the tumour (Fig. 2) and cysts mixed iso-and low attenuation. After intravenous may be isodense. There was no brain oedema surcontrast medium (bolus injection of 60 ml sodium rounding any of our pituitary adenomas. Such iothalamate 420), all except one, in which a oedema occurs in some 20% of suprasellar central region remained isodense, enhanced meningiomas and may be a factor in differentia! evenly. There was no relationship between the diagnosis. attenuation before and/or after intravenous con-Angiography None of these particular patients (Jakubowski and Kendall, 1978) . Circumferential constriction of cerebral arteries adjacent to the tumour was shown on eight angiograms (Fig. 3) . Extensive cuffing by tumour was confirmed at operation but it was also present around the anterior cerebral arteries in two other patients and around the middle cerebral artery in another patient in whom it was not evident on angiograms (Table 3) . Narrowing or occlusion of major arteries in relation to tumour may be a factor in deciding against surgery. There was a poor relationship between the degree of vascularity shown on angiograms and the amount of bleeding or apparent vascularity of the tumour at surgery (Table 3) . Magnification angiography, which shows the relation and size of vessels in the vicinity of the tumour, is helpful in the planning of surgical access (Fig. 4) (Bakay, 1950; Jefferson, 1969; Wirth et al., 1974) . From the current series of cases, we have concluded that gross thalamic and intra-third ventricular extension with displacement of the upper brainstem, should be considered a contraindication to surgery (Fig. 5) , unless access to the main tumour can be obtained through another, for example subfrontal (Fig. 6) The aim of radical surgery in our own series was also substantially that of visual preservation. To this end an attempt was always made to produce an adequate chiasmal decompression, and this was best achieved by a direct attack on the largest extrasellar portion of the mass. If the mass, for example, lies in the temporal fossa (Fig. 7) , a direct temporal approach is best, and a small temporal lobectomy frequently facilitates approach to a giant retrochiasmatic lesion as well as to one in the temporal fossa. Otherwise, a frontal approach on the non-dominant side with the capacity to extend if necessary behind the carotid artery into the anterior temporal fossa, seems to provide the most generous access. It is particularly worth pointing out that intradural extension into the posterior fossa (Fig. 8) rating from the From consideration of the tumours in our own steriorly on the series, the most significant points in decision for a partial temporal particular surgical approach must be the detailed analysis of the exact method of spread. In this respect, although available only in the later tumours in our series, computerised tomography with contrast enhancement appears to be the most significant single investigation. It is, however, disappointing that CAT scan has not so far enabled us to predict the likely consistency of the tumour. Even very large extrasellar extensions which are soft are surprisingly amenable to radical excision. While in pituitary tumours generally, hard collagenous lesions are not common, it seems unfortunate that a relatively higher proportion of the giant extrasellar extensions are hard and intractable surgically, presumably because of greater age.
The exact shape, and in particular the exact nodularity of the upper portion of tumour extension can still be only adequately defined by detailed high-quality air study, and our recommendation would still be for pneumoencephalography. Other authors (McAllister et al., 1978) might consider that computerised metrizamide 13). Brow-up, cisternography offers a logical alternative. Such ral horn. The air study, in addition to providing detailed anatomy issure had of the upper margin and the extent of the lesion, rly. will usually provide a clue to the site of the chiasm, whose relationship to such large masses may be quite difficult to predict on clinical grounds from visual field tests. The role of angiography seems to us to lie principally in defining the detailed anatomical relationships of the sub-and intracavernous portion of the mass, the prediction of the likelihood of close investment of major cerebral vessels, and the exclusion of coincidental vascular pathology such as aneurysm.
The surgical management of the giant pituitary tumour presents technical problems entirely different in magnitude from the more usual pituitary mass. Nevertheless the 10 followed survivors of radical surgery in our series are leading a normal life up to 10 years after surgery, with some degree of visual recovery in seven, and preservation of status quo in three cases. This appears to justify consideration of direct attack with radical removal in mind, irrespective of the sheer bulk of tumour, particularly in the younger age group. travenous
